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Analysis of PC Continuous Box Girder Top and Bottom Overlap
Tendon with Strut-and-tie Method
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Abstract: The phenomenon of web cracks of continuous PC box girder at 1/4 span is fairly common and has
influenced the bridge’s safety and durability. Taken Shibanpo bridge and Zhongxiang Hanjiang bridge as
examples, the strut-and-tie model was built by using strut-and-tie theory. Then the influence of vertical
tensile force caused by top and bottom slabs’ longitudinal tendons on the stress of prestressed concrete box
girder web were studied. Based on the analysis of inverse key-stone mechanism of the tendons, the continuous
PC box girder web’s vertical tension force caused by longitudinal overlap tendon in top and bottom slabs was
analyzed by strut-and-tie method. The research result shows that a rather vertical tensile force could be caused
by top and bottom tendons at PC box girder web. Some corresponding designing attention was put forward.
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Fig.1 Schematic diagram of inverse key-stone
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Fig.2 Schematic diagram of inverse key-stone’s mechanism
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Fig.3 Schematic diagram of sturt-and-tie model
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Tab.1 Analysis result of Shibanpo bridge’s overlap tendon

segment using strut-and-tie model
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Tab. 2 Analysis result of Zhongxiang Hanjing bridge’s overlap

tendon segment using strut-and-tie model
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Fig.4 Influence of rise-span ratio on vertical tension at

overlap tendon segment
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